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The risk factors of eariy recurrence after hepatectomy in 
hepatocellular carcinoma 

Soon-Keun Kwon, Sung-Su Yun, Hong-Jin Kim, Dong-Shik Lee 

Department of Surgery, Yeungnam University Coliege of Medicine, Daegu, Korea 

Purpose: Early recurrence after hepatectomy is a well-known poor prognostic factor in patients with hepatocellular 
carcinoma. This study was undertaken to identify the risk factors of early recurrence in patients with hepatocellular 
carcinoma after hepatectomy. 

Methods: One hundred and sixty-seven patients that underwent hepatectomy for hepatocellular carcinoma from January 
2005 to December 201 0 were enrolled. The numbers of patients with or without early recurrence group were 40 and 1 27, 
respectively. Clinico-pathologic factors were retrospectively analyzed. 

Results: Potential risk factors were classified as host, tumor, or surgical factors. Of the host factors examined, lobular 
hepatitis activity was found to be a significant risk factor of early recurrence, and of the tumor factors, infiltrative type of 
gross appearance, level of preoperative AFP and worst Edmondson-Steiner grade were significant. 

Conclusion: The present study shows that an infiltrative gross appearance, a high preoperative AFP level, high lobular 
hepatitis activity, and a poor Edmondson-Steiner grade are independent risk factors of early recurrence. Accordingly, 
patients with these risk factors should be followed closely after hepatectomy. 
[Ann Surg Treat Res 20U;86(6):283-288] 
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INTRODUCTION 

Hepatic resection is a curative treatment is performed 
preferentially for hepatocellular carcinoma (HCC) patients 
with a well-preserved liver function. Overall survival rates 
have been reported to depend on several factors, such as, 
tumor size, treatment modality, degree of cirrhosis, and portal 
hypertension, and 5-year survival after hepatic resection 
has been reported to be 25%-74%, but as high as 93% among 
selected patients [1]. 

Intrahepatic recurrence occurs in 70%-80% of patients within 
5 years of surgery, and is known to be the strongest risk factor 
of poor survival after surgical treatment [1-5]. This recurrence 
can be divided into early and late recurrence according to 
time elapsed between surgery and the recurrence, and early 



recurrence (ER) is a well-known independent prognostic factor 
in HCC patients that have undergone hepatic resection [5-7]. 

This study was performed to identify the risk factors of ER 
after hepatectomy in patients with HCC. 

METHODS 

This retrospective study was conducted on 167 patients that 
underwent hepatic resection for histopathologically diagnosed 
HCC from January 1, 2005 to December 30, 2010. Subjects were 
divided into two groups; those that developed intrahepatic 
recurrence within one year of hepatic resection were allocated 
to the ER group (n = 40) and the others were allocated to the 
nonearly recurrence (NER) group (n = 127). The NER group 
consisted of 44 patients who developed recurrence more than 
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one year later and 83 patients that did not develop recurrence 
during follow-up; the mean follow-up period was 39.9 months. 

Intrahepatic recurrence was determined using blood test 
results, such as, serum AFP level, PIVKA-II, and abdominal 
ultrasonography and CT or MRI findings, and when necessary 
was confirmed by angiography. Potential risk factors of recur- 
rence were classified as host, tumor, or surgical factors. 

All histopathologic findings are described according to the 
guidelines issued by The Korean Liver Cancer Study Group. 
In patients with more than two tumors, the tumor with 
the poorest Edmondson-Steiner (E-S) grade was taken to be 
representative and when tumor had the same E-S grade, the 
largest tumor was chosen. In addition, hepatitis severity was 
described using grade of hepatitis activity and stage of cirrhosis. 
And, grade of hepatitis activity were evaluated using lobular 
and porto-periportal activities, as described by the guideline 
issued by the Korean Society of Pathologists [8,9]. 

Results were expressed as a mean ± standard deviation. 
Differences between group discontinuous variables were 
analyzed using the chi-square test and Fisher exact test, 
as appropriate. Multivariate analysis was performed using 
logistic regression analysis to identify variables independently 
associated with recurrence from among those found to be 
significant by univariate analysis. Survival rates were analyzed 
by using Kaplan-Meier curves and the log rank test was used 
to compare group survival rates. The analysis was performed 
using IBM SPSS ver. 19.0 (IBM Co., Armonk, NY, USA) using a 
significance level of 5% (P < 0.05). 

RESULTS 

Host factors 

of the host factors, a high grade of lobular activity was more 
prevalent in the ER group than in the NER group (10.0% vs. 0.8%, 
P = 0,012). 

However, no significant difference was found for ages, sex, 
serum albumin levels, presences of hepatitis B and C, porto- 
periportal activity of the hepatitis and the stages of cirrhosis 
between ER and NER group (Table 1). 

Tumor factors 

of the tumor factors, gross appearance and sizes of tumors, 
E-S grade, preoperative AFP level, presence of capsules, portal 
vein invasion, bile duct invasion, hepatic vein invasion, 
microvascular invasion, and preoperative spontaneous tumor 
rupture were significantly related with ER. However, no 
significant association was observed between tumor multi- 
plicity, tumor necrosis, capsular infiltration, septal formation, 
or perineural invasion and ER. 

Regarding gross findings, the expanding nodular tumor type 
was more prevalent in the NER group (P = 0.001) than in the ER 



Table 1. Comparison of clinicopathologic host factors in 
the early recurrence group (ER) and the nonearly recurrence 



group (NER) 


Variable 


tK 


IN tK 


P-value 


Age (yr) 






0.077 


>55 


15 (37.5) 


68 (53.5) 




<55 


25 (62.5) 


59 (46.5) 




Gender 






0.463 


Male 


31 (77.5) 


105 (82.7) 




Female 


9 (22.5) 


22 (17.3) 




Albumin (g/dL) 






0.019 


>3.7 


22 (55.0) 


94 (74.6) 




<3.7 


18 (45.0) 


32 (25.4) 




Bilirubin (mg/dL) 






0.218 


>1.4 


6 (15.0) 


10 (7.9) 




<1.4 


34 (85.0) 


117(92.1) 




AST (lU/dL) 






0.210 


>50 


12 (30.0) 


26 (20.5) 




<50 


28 (70.0) 


101 (79.5) 




ALT (lU/dL) 






0.700 


>5 


9 (22.5) 


25 (19.7) 




<50 


31 (77.5) 


102 (80.3) 




R15" 






0.867 


>10% 


23 (59.0) 


75 (60.5) 




<1 0% 


16 (41.0) 


49 (39.5) 




Serum HBsAg 






0.081 


Positive 


32 (80.0) 


83 (65.4) 




Negative 


8 (20.0) 


44 (34.6) 




Serum anti-HCV 






0.464 


Positive 


4 (10.0) 


7(5.6) 




Negative 


36 (90.0) 


119 (94.4) 




OldUt: Ul llcpdLlllS dCLIVILy 








Lobular activity 






0.012 


3-4 


4 (10.0) 


1 (0.8) 




0-2 


36 (90.0) 


125 (99.2) 




Porto-periportal activity 






0.481 


3-4 


12 (30.0) 


31 (24.4) 




0-2 


28 (70.0) 


96 (75.6) 




Stage of cirrhosis 






0.416 


3-4 


33 (82.5) 


97 (76.4) 




0-2 


7(17.5) 


30 (23.6) 





Values are presented as number (%). 

R15, indocyanine green dye retention rate at 15 minutes. 

"'Data was unavailable for 4 patients (1 in ER, 3 in NER). 



group. In contrast, infiltrative type was more prevalent in the 
ER group (P < 0.01). No significant intergroup differences were 
observed for the vaguely nodular type, multinodular confluent 
type, or nodular type with perinodular extension. 

E-S grades were classified a worst and major as described by 
the guidelines issued by the Korean Liver Cancer Study Group. 
The worst grade was more significantly prevalent than the 
major grade in the ER group (P = 0.031 vs. P = 0.007) (Table 2). 
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Table 2. Comparison of clinicopathologic tumor factors in 
the early recurrence group (ER) and the nonearly recurrence 
group (NER) 



Table 2. Continued 



Variable 


tK 

— 4n'l 


NbK 

\\ \ — 1 z/ ; 


P-value 


Cross appearance 








Vaguely nodular 


0(0) 


6(4.7) 


0.337 


Expending nodular 


12 (30.0) 


75 (59.1) 


0.001 


Multinodular confluent 


1 (2.5) 


9(7.1) 


0.286 


Nodular with perinodular 


12 (30.0) 


34 (26.8) 


0.690 


extension 








Infiltrative 


14 (35.0) 


3 (2.4) 


<0.01 


Tumor size (cm) 






<0.01 


>5 


18 (45.0) 


15 (11.8) 




<5 


22 (55.0) 


112 (88.2) 




Multiplicity 






0.151 


Uninodular 


30 (76.9) 


109 (86.5) 




Multinodular (>2) 


9 (23.1) 


17 (13.5) 





Variable 

Microvascular invasion 

Present 

Absent 
Perineural invasion**' 

Present 

Absent 
Satellite nodules'" 

Present 

Absent 
Preoperative spontaneous 
rupture of tumor 

Yes 

No 



ER NER 

(n=40) (n = 127) 

24(60.0) 30(23.6) 

13(40.0) 97(76.4) 

2 (5.3) 0 (0) 

36(94.7) 124(100) 

18(46.2) 17(13.5) 

21 (53.8) 109 (86.5) 



6(15.0) 4(3.1) 
34(85.0) 123(96.9) 



P-value 



<0.01 



0.054 



<0.01 



0.013 



Major Edmondson-Steiner 
grade"' 

3-4 

0-2 

Worst Edmondson-Steiner 
grade" 

3-4 

0-2 

Preoperative AFP (ng/mL) 
>1,000 
<1,000 



11 (28.2) 15 (13.2) 
28(71.8) 99(86.8) 



34 (87.2) 73 (64) 
5 (12.8) 41 (36) 

15(37.5) 6(4.8) 

25(62.5) 119(95.2) 



0.031 



0.007 



<0.01 



Values are presented as number (%). 

"'Data was unavailable for 14 patients due to total tumor necrosis. 
''"'''Data was unavailable for 6, 17, 20, 2, 1, 5, and 2 patients, 
respectively. 



Table 3. Comparison of clinicopathologic surgical factors 
with in thearly recurrence group (ER) and the nonearly 
recurrence group (NER) 



Variable 



ER 

(n = 40) 



NER 

(n = 127) 



Extent of liver resection 



Tumor necrosis 






0.362 


Major resection"' 


15 (37.5) 


33 (26.0) 


Complete 


2 (5.0) 


14 (11.1) 




Minor resection 


25 (62.5) 


94 (74.0) 


Partial and non 


38 (95) 


112 (88.9) 




Anatomic resection 






Capsule formation*"' 






<0.01 


Anatomic 


33 (82.5) 


88 (69.3) 


Yes 


27 (69.2) 


112 (91.8) 




Nonanatomic 


7(17.5) 


39 (30.7) 


No 


12 (30.8) 


10 (8.2) 




Intraoperative transfusion 






Capsular infiltration"' 






0.280 


Yes 


17 (42.5) 


38 (29.9) 


Present 


23 (74.2) 


76 (63.9) 




No 


23 (57.5) 


89 (70.1) 


Absent 


8 (25.8) 


43 (36.1) 




Resection margin 






Septum formation* 






0.512 


Involvement 


9 (22.5) 


20 (15.7) 


Present 


29 (82.9) 


87 (77.7) 




Not involvement 


31 (77.5) 


107 (84.3) 


Absent 


6 (17.1) 


25 (22.3) 




Preoperative TACE 






Hepatic capsular invasion"' 






<0.01 


Yes 


23 (59.0) 


80 (63.5) 


Present 


16 (41.0) 


18 (14.3) 




No 


16 (41.0) 


46 (36.5) 



P-value 



0.160 



0.103 



0.140 



0.326 



0.611 



Absent 
Portal vein invasion 

Present 

Absent 
Bile duct invasion 

Present 

Absent 
Hepatic vein invasion" 

Present 

Absent 



23(59.0) 108(85.7) 

16(40.0) 7(5.5) 

24(60.0) 120(94.5) 

3 (7.5) 1 (0.8) 

37(92.5) 126(99.2) 

11 (28.2) 4 (3.1) 

28(71.8) 123(96.9) 



<0.01 



0.043 



<0.01 



Surgical factors 

Extent of liver resection (minor vs. major), anatomical 
resection, intraoperative blood transfusion, tumor infiltration 



Values are presented as number (%). 
TACE, transarterial chemoembolization. 
"'More than three segments were resected. 



of resection margin, and preoperative transarterial chemoem- 
bolization were not found to be significantly related to ER (Table 
3). 

Independent risk factors 

Multivariate regression analysis showed that an infiltrative 
type, a higher preoperative AFP, a higher lobular activity, and 
a poor E-S grade in the worst part of tumors were independent 
risk factors of ER (Table 4). 
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Table 4. Multivariate analysis of clinicopathologic factors of 
early recurrence after hepatectomy 



Variable 


Odd ratio 


95% CI 


P-value 


High AFP (ng/mL), >1,000 


14.242 


3.943-51.443 


<0.01 


Infiltrative type 


13.139 


3.060-56.416 


0.001 


High lobular activity, 3-4 


19.515 


1.405-271.115 


0.027 


Worst E-S grade, 3-4 


4.061 


1.013-16.271 


0.048 



CI, confidence interval; E-S grade, Edmondson-Steiner grade. 

Overall survival rates 

Survival rates of 1- and 3-year were 60.0% and 17.5% in ER 
group and 90.0% and 74.8% in NER group, which showed 
significant differences between groups, respectively (P < 0.01) 
(Fig. 1). 

DISCUSSION 

Intrahepatic recurrence often occurs in HCC patients after 
hepatic resection, and can be divided into intrahepatic meta- 
stasis caused by the primary tumor and newly developed 
multicentric occurrence caused by carcinogenesis in the rem- 
nant liver after surgery [3,4,10]. The risk factors of recurrence 
in the patients with HCC also can be classified as tumor, host, 
and surgical factors. Intrahepatic metastasis and multicentric 
occurrence are referred to as tumor and host factors, respec- 
tively. Furthermore, when intrahepatic recurrence is divided 
into early and late recurrence about a cutoff of one or two years, 
ER appears to be caused by intrahepatic metastasis related to 
tumor factors and late recurrence to be caused by multicentric 
occurrence related to host factors. ER is known to be a poor 
prognostic factor in HCC patients after hepatic resection [4-6,11]. 
In the present study, ER was defined as recurrence within one 
year of resection. 

Several studies have concluded that tumor gross appearance 
of tumor is prognostically important [12-14], In the case of 
nodular HCC, the tumor capsule acts as a barrier and prevents 
tumor cells from spreading, but in case of infiltrative HCC cells 
can infiltrate peritumoral tissues. Furthermore, the unclear 
boundary in cases of infiltrative HCC makes the disease 
difficult to diagnose in the early stage by imaging [15-19]. In the 
present study, an infiltrative gross appearance was found to be 
an important risk factor of ER by univariate and multivariate 
analyses. In addition, 88% of patients with infiltrative HCC 
developed recurrence within one year, and for the 17 patients 
with infiltrative HCC, median disease-free survival and median 
overall survival were only three (1-26 months) and six months 
(2-49 months), respectively, and one and two year survival rate 
were only 23.5% and 11.7%. 

AFP has been used as the important tumor marker for the 
patients with HCC and is also known to be the important 
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Months after hepatectomy 

Fig. 1. Cumulative survivals in the early recurrence group (ER) 
and the nonearly recurrence group (NER). 

prognostic factor [20,21], and a high AFP level has also been 
reported to be a risk factor of ER, but the cutoff values used 
by authors differ appreciably [12,20]. When Nomura et al, [22] 
classified AFP as <20 ng/mL, 20-1,000 ng/mL, or >1,000 
ng/mL, patients with levels of <20 ng/mL or 20-1000 ng/ 
mL showed similar survival rates, but patient with a level 
of >1 000 ng/mL had significantly lower survival rates than 
patients in either of the two lower classes. In the present 
study, multivariate analysis based on an AFP cutoff of 100 ng/ 
mL showed no significant difference, but analysis based on a 
cutoff of 1,000 ng/mL showed that AFP level is a significant, 
independent risk factor of ER. 

Histological grade (E-S) and its relation with ER are different 
depending on each reporter [23-25], In this study, poor E-S grade 
acted as the important risk factor of ER. More than anything 
else, this study divide E-S grade into worst grade and major 
grade and the former showed the higher relation with ER than 
the latter. (P = 0.007 vs. P = 0.031). 

Hepatitis and cirrhosis are a host factor and known to be the 
risk factors of intrahepatic recurrence related to multicentric 
occurrence [5,24], The present study shows that hepatitis 
B, hepatitis C, porto-periportal activity grade, and stage of 
cirrhosis are not related to ER. However, interestingly, a high 
lobular activity grade in hepatitis was found to be a risk factor 
of ER by univariate and multivariate analysis. That is to say, 
porto-periportal activity seems to affect developing HCC by 
the carcinogenesis following the occurrence of cirrhosis and its 
progress. On the other hand, severe lobular activity that shows 
extensive necrosis in lobules and con?uent necrosis from the 
central vein seems to be related to the development of HCC not 
only through the destruction of hepatic lobular structure from 
the portal-central septum but also accelerates the regeneration 
of hepatocytes and genetic alteration after vigorous and massive 
hepatocellular damage [26,27], Therefore, the high lobular 
activity grade is supposed to be related to ER. 

In conclusion, ER is an important prognostic factor in 
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patients with HCC. The present study shows that the tumor CONFLICTS OF INTEREST 

factors, infiltrative gross appearance, a high AFP level (>1,000 

ng/mL) and a poor E-S grade in the worst part of tumor, and the No potential conflict of interest relevant to this article was 
host factor, a high lobular activity grade, are independent risk reported, 
factors of ER. Accordingly in the case of the patients with HCC 
with these risk factors, intensive follow-up is required for about 
one year after surgery. 
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